We report a case of acute hemorrhagic leukoencephalitis in an adult man with a prodrome of "feeling unwell" two days prior to this death. At autopsy, external examination revealed minor external injuries including contusions on the scalp and left thigh and abrasions on the forehead and right eyebrow. Gross examination of the brain after coronal sectioning revealed multiple petechial hemorrhages in the white matter in the cerebral hemispheres, corpus callosum, basal ganglia, brainstem, and cerebellum. Microscopic examination of these lesions revealed demyelination, hemorrhage, and necrosis with fibrin exudation in a perivenular distribution with radial extension into the white matter. The remainder of the autopsy was unremarkable. This case highlights the death of a young man by a rare fatal complication of a natural disease only identified by a singular set of gross and microscopic findings at autopsy in circumstances that would otherwise suggest a nonnatural death. The case demonstrates the importance of a thorough autopsy in settings where the clinical history, scene, and circumstances may be misleading or absent. Acad Forensic Pathol. 2017 7(3): 487-493 AUTHORS Image 2: Closer views of the petechial hemorrhages in A) the cerebral cortex, B) brainstem, and C) pons after formalin fixation for 14 days.
INTRODUCTION
Acute hemorrhagic leukoencephalitis or acute hemorrhagic leucoencephalopathy (AHL or AHLE) is a rare entity that occurs in approximately two percent of patients with acute disseminated encephalomyelitis (ADEM) and is often considered to be a more severe and fulminant form (1) . Furthermore, AHL is more commonly diagnosed in young adults (2) .
While exact causes are unknown, ADEM and AHL are thought to be delayed hypersensitivity reactions to infections typically of the upper respiratory tract. The formation of immune complexes, consisting of circulating antibodies and myelin antigens, by the immune system in response to infection followed by the deposition of these immune complexes in the brain are thought to result in the hallmarks of AHL including perivenular demyelination, petechial hemorrhages, and tissue necrosis of the white matter (3) . Numerous pathogens have been associated with AHL including measles, rubella, varicella, HIV, and some other systemic infections (4) .
The clinical presentation of AHL includes multiple neurological signs including meningismus, headaches, seizures, asymmetrical neurological deficits, and coma (5) . In clinical settings, magnetic resonance imaging is very useful to identify demyelinating lesions involving white matter sparing the cortex, punctate hemorrhages, and surrounding edema (6) . Pathologically, AHL is characterized by rapid perivenular demyelination and diffuse inflammatory and hemorrhagic necrosis of the central nervous system (5, 7) . If brought to medical attention, patients are treated with steroids or intravenous immunoglobulin to reduce inflammation as well as antibiotics or antiviral medications if an underlying infection is clinically suspected or confirmed by laboratory testing. Acute disseminated encephalomyelitis patients can recover slowly over four to six weeks with a mortality rate of up to 5% (8) . The recovery of neurological function and prognosis for survival are worse for AHL with rapid deterioration and death usually occurring within days to one week after onset of symptoms. The overall mortality rate of AHL is 70% (9, 10) .
In this report, we present a case of a young man who was found deceased in his apartment after being reported alive and feeling unwell by his girlfriend two days prior. The only relevant autopsy findings were that of diffuse petechial hemorrhages in the brain, which corresponded to areas of perivenular demyelination, necrosis, and hemorrhage, indicating AHL as the immediate cause of death.
CASE REPORT

Scene of Death
This 36-year-old man was found deceased, lying supine on his bed in his apartment. His last known contact was with his girlfriend two days prior who reported that he was feeling unwell. His medical history included depression, former alcohol abuse, and some reported seizures during the period of alcohol abuse. He was on several medications, including divalproex, venlafaxine, quetiapine, and a Symbicort inhaler.
Autopsy Findings
A complete medicolegal autopsy was performed. The external examination documented a well-nourished male appropriately developed for the reported age. No significant injuries were present. Internal examination revealed that all body cavities were unremarkable with no hemorrhage, blood, or effusion. The cardiovascular system was unremarkable except for mild atherosclerosis of the coronary arteries and aorta and the lungs exhibited congestion and edema. There was no gross or microscopic evidence of infarcts, tumors, or pneumonia. The soft tissues of the neck, tongue, hyoid, larynx, trachea, carina, and bronchi were all unremarkable. All remaining organs and tissues were also unremarkable. There was no evidence of bony, skeletal, or other deep soft tissue injury. The brain weight was 1370 g and there was no evidence of cerebral edema, hemorrhage, or meningitis. Upon coronal sectioning, the brain showed multiple petechial hemorrhages in the white matter, involving the subcortical white matter, corpus callosum, basal ganglia, brainstem, and the cerebellum (Images 1 and 2). 
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Microscopic examination of the lungs showed anthracosis, congestion, and pigmented macrophages in the alveoli, and the liver showed microsteatosis. Multiple sections of cerebellar cortex, basal ganglia, brainstem, and cerebellar white matter using routine stains (Hematoxylin and Eosin, H&E) showed perivenular hemorrhagic necrosis, necrotic vessels, and fibrinoid necrosis of the vessel walls (Image 3). Frozen sections were taken from affected areas and negative for fat (Oil Red O); special stains for fungus (periodic acid-Schiff and Grocott's methenamine silver) were negative. Multiple sections stained with H&E/luxol fast blue of the cerebellar cortex, basal ganglia, brainstem, and cerebellar white matter showed perivenular demyelination and diffuse hemorrhagic necrosis of the venules and adjacent brain tissue (Image 4). The purpose of submitting frozen tissue for Oil Red O was to exclude central nervous system (CNS) fat embolism. There was no microscopic evidence of parasitic infection such as CNS malaria or toxoplasmosis. Toxicological testing was noncontributory (only low concentrations of acetone and traces of gamma-hydroxybutyrate, betahydroxybutyrate, and codeine were detected in femoral blood). The immediate cause of death was given as acute hemorrhagic leukoencephalitis and the manner of death was certified as natural.
DISCUSSION
This case shows the importance of thorough gross and microscopic examination at autopsy and the need for the forensic pathologist to recognize rare diagnostic entities that would indicate a natural manner of death in cases where the available history, scene findings, and circumstances are ambiguous. In this particular case, the failure to recognize the gross and microscopic findings of AHL would have led to a more ambig- 
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uous determination of the cause and manner of death as the autopsy findings would have essentially been negative. Given the history of possible seizures and medication history of divalproex, sudden unexpected death in epilepsy (SUDEP) would have likely been entertained if AHL had not been recognized. This diagnosis, however, would have been controversial, especially in light that firm documentation of the man's seizure and medication history was unavailable at the time of autopsy.
Acute hemorrhagic leukoencephalitis is a rare diagnosis and it is important for pathologists to recognize the characteristic features of the disease while ruling out other more common differential diagnoses. The three key characteristic features of AHL are: diffuse cerebral edema, brain parenchymal necrosis, and white matter petechial hemorrhages (5) . It is important to note that the severity of these characteristics can vary. 
dition, the hemorrhages seen in the white matter may be elusive petechial hemorrhages or could present as an unmistakable hematoma. Histological findings of AHL include perivascular demyelination, fibrinoid perivascular necrosis, widespread perivascular mixed inflammatory infiltrates, and "ring and ball" hemorrhages (5, 7) . The presence of all three gross autopsy findings and histological findings will lead to the diagnosis of AHL. Differential diagnoses include ADEM (2, 5) acute necrotizing encephalopathy (ANE) (11) , and multiple sclerosis (MS) of Marburg type (3, 5) .
Acute disseminated encephalomyelitis and AHL are sometimes thought to be on the same spectrum of demyelinating diseases, with AHL being the more fulminant subtype. The clinical and pathological findings of both disorders are similar and are usually preceded by a viral infection, upper respiratory infection, or vaccination; however, as previously discussed, the severity, mortality rate, and morbidity of AHL are much higher than ADEM (9) . Another distinguishing factor between AHL and ADEM is the difference in types of central nervous system infiltrates as neutrophils are seen with AHL and lymphocytes are seen with ADEM (12) . In this case, the inflammation was minimal and neutrophilic, favoring AHL.
Acute necrotizing encephalopathy is characterized by multiple symmetrical lesions in the white matter of the brain, usually associated with edematous necrosis and hemorrhage (11) . Acute necrotizing encephalopathy also displays similar clinical symptoms and shares a similar etiology with AHL (13) . For these reasons, its clinical and pathological features are similar and have the potential to be confused. The differentiating variance among the two disorders is the absence of inflammatory cells in ANE compared to the abundance of inflammatory cells in AHL (11) .
Multiple sclerosis of Marburg type is a rare, idiopathic disease afflicting young adults, characterized by inflammatory demyelination and can clinically resemble AHL. Under the microscope, MS shows demyelination with infiltrates similar to AHL; however, MS does not show perivascular hemorrhage nor does it show fibrinoid necrosis of the vessels in the white matter (5) . With respect to this case, MS of Marburg type would likely not present as a sudden unexpected death. It is important to exclude fat embolism and parasitic infections of the brain, such as cerebral malaria and toxoplasmosis. There was no evidence of fat embolism or parasitic infection in this case.
CONCLUSION
It is important for a pathologist to be aware of rare diagnostic entities that could indicate a natural manner of death in a medicolegal autopsy. The recognition of AHL, when the scene and circumstances of death do not point towards it, may be challenging. However, AHL and its differential diagnoses should be considered when a person dies rapidly from an encephalitic mechanism with no previous trauma, negative blood cultures, and negative cerebral spinal fluid studies. It is also important for pathologists to be able to distinguish AHL from other more common disorders that may appear the same clinically or pathologically, but are ultimately of different etiologies.
